NRL  Memorandum  Report  1316 

Copy  No.  9n  of  107  Copies 


A  MADRE  EVALUATION  REPORT  III  (U) 


J.  M.  Headrick,  S.  R.  Curley,  M.  E.  Thorp, 
J.  L.  Ahearn,  F.  H.  Utley,  W.  C.  Headrick 
and  D.  C.  Rohlfs 

RADAR  DIVISION 


1  February  1962 


U.  S.  NAVAL  RESEARCH  LABORATORY 
Washington.  D.C. 


APPROVED  FOR  PUBLIC 
RELEASE  •  DISTRIBUTION 
UNLIMITED 


20070918697 


NKL  MEMORANDUM  REPORT  1316 


A  MADRE  EVALUATION  REPORT  (U) 


DETECTION  AND  ANALYSIS  OF  AMR  TEST 


6210 


J.  M.  Headrick,  S.  R.  Curley,  M.  E.  Thorp, 
J.  L.  Ahearn,  F.  H.  Utley,  W.  C.  Headrick 
and  D.  C.  Rohlfs 

Radar  Techniques  Branch 
Radar  Division 


1  February  1962 


U.  S.  NAVAL  RESEARCH  LABORATORY 
WASHINGTON,  D.  C. 


ABSTRACT 


Portions  of  the  trajectory  of  the  Vertical  Balloon,  AMR  Test  6210,  were 
monitored  with  the  Madre  radar  from  Chesapeake  Bay  Annex.  Detection  was 
accomplished  via  direct  look. 

Post  flight  position  data  from  AMR  and  the  Madre  data  from  the  trajectory 
were  combined  to  confirm  the  vertical  pattern  of  the  Madre  antenna. 


PROBLEM  STATUS 

This  is  an  interim  report  on  one  phase  of  the  problem;  work  is  continuing 
on  this  and  other  phases. 
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A  MADRE  EVALUATION  REPORT 
(UNCLASSIFIED  TITLE) 

DETECTION  AND  ANALYSIS  OF  AMR  TEST  6210 


For  several  months  the  Madre  radar  located  at  the  Chesapeake  Bay  Annex  of  the 
Naval  Research  Laboratory  has  been  used  to  detect  missiles  launched  from  the 
Atlantic  Missile  Range.  In  ordinary  use,  Madre’ s  energy  is  refracted  by  the 
ionosphere  (F  layer)  so  that  it  illuminates  the  missile  path  close  to  the  launch 
site  and  below- the- horizon  detection  can  be  obtained.  Attempts  to  illuminate 
the  launch  site  itself  via  the  F  layer  during  a  launch  have  been  unsuccessful 
to  date  because  of  the  proximity  of  the  Madre  site  to  AMR  launch  sites.  The 
combination  of  the  current  low  sun  spot  period  and  the  minimum  frequency 
capability  of  Madre  has  resulted  in  placement  of  one  hop  energy  beyond  the  site. 
However,  whenever  ionospheric  conditions  have  been  such  that  the  missile  path  can 
be  illuminated,  successful  detection  of  the  exhaust  has  been  accomplished  from 
80  km  altitude  on  up.  A  line  of  sight  path  from  the  Madre  site  would  place  a 
beam  about  130  km  over  the  launch  site. 

Details  of  the  Madre  radar  can  be  found  in  a  number  of  publications.  One  of 
these  is  NRL  Memo  Report  1251,  1  Dec.  1961,  "A  Madre  Evaluation  Report,"  J.  Headrick 
et  al.  For  purposes  of  understanding  the  figures  a  partial  description  will  be 
given  here. 

The  receiver  converts  the  received  signals  to  a  zero  or  near  zero  IF  and  these 
signals  are  passed  through  a  set  of  comb  rejection  filters  which  reject  the  ordinary 
clutter  by  rejecting  the  repetition  rate  frequency  and  all  of  its  harmonics  plus  a 
few  cycles  on  either  side  of  these  frequencies.  The  doppler  frequency  from  each 
target  will  appear  around  zero  and  around  the  repetition  rate  frequency  and  its 
harmonics.  Also,  although  recede  and  approach  dopplers  can  be  resolved  easily,  it 
was  not  done  for  this  test.  Therefore,  around  zero  and  around  the  repetition  rate 
frequency  and  its  harmonics,  both  recede  and  approach  dopplers  will  appear.  For 
example,  in  Figs.  1  and  2  there  can  be  seen  the  target  doppler  frequencies  which 
are  associated  with  zero  frequency,  90  cps  (the  repetition  rate)  and  180  cps. 

Both  approach  and  recede  dopplers  associated  with  the  repetition  rate  are  shown. 

Advance  information  on  Test  6210  indicated  that  the  combination  of  the 
proposed  launch  time  and  the  frequency  limitations  of  the  Madre  radar  would  not 
permit  placement  of  energy  below  the  horizon  near  the  launch  site.  Therefore,  it 
was  decided  to  forego  an  attempt  to  detect  the  booster  and  its  exhaust  and  instead 
to  attempt  to  detect  the  balloon  directly  in  its  trajectory.  This  would  also 
afford  a  good  opportunity  to  check  the  Madre  vertical  antenna  pattern  for  the 
rotatable  antenna  via  direct  reflections  from  the  balloon.  The  antenna  consists  of 
two  colinear  dipoles  in  a  corner  reflector.  The  only  information  available  on  its 
vertical  pattern  was  from  a  series  of  measurements  made  on  a  scaled  down  model  of 
the  antenna  taken  from  450-900  mc/sec. 
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The  pertinent  parameters  for  the  Madre  radar  during  Test  6210  were  as  follows: 


Frequency  26.6  mc/sec 

Repetition  Rate  90  pps 

Power  100  KW  average 

Pulse  Width  700  iisec 

Antenna  Gain  15  db  one  way 

Antenna  Bearing  190°  and  l6cr 

There  was  no  backscatter  evident  at  this  frequency  and  the  iono grams  indicated 
that  refraction  would  be  negligible  below  the  electron  density  maximum. 

Test  6210,  otherwise  referred  to  as  "Big  Shot"  and  A-12  Vertical  Test,  was 
launched  on  15  January  1962  from  Cape  Canaveral  at  6:07  AM,  EOT,  on  a  95°  azimuth. 
It  used  a  modified  Thor  missile  as  a  booster.  According  to  post-flight  data 
received  from  AMR,  booster  cutoff  came  at  To+l4l . 6  secs  at  l6l  km  altitude. 

Vernier  engine  cutoff  came  at  To+152.6  secs  at  210  km  altitude.  The  balloon  was 
ejected,  inflated  and  rose  to  a  maximum  height  of  1505  km.  On  return  to  earth 
a  capsule  was  ejected  from  the  booster  at  To+22  minutes  and  57  seconds  at  310  1311 
altitude  about  500  n.m.  down  range. 

The  balloon  was  supposed  to  inflate  to  135  ft*  diameter.  According  to 
newspaper  accounts,  the  balloon  broke  into  three  or  more  pieces  on  inflation.  No 
knowledge  of  the  sizes,  shapes  or  dispositions  of  the  various  pieces  has  been 
obtained  other  than  those  from  sketchy  newspaper  accounts. 

The  data  presented  here  were  taken  from  the  output  of  the  comb  filters  and 
recorded  on  magnetic  tape.  A  Kay  Vibralyzer  was  then  used  to  analyze  the  tape. 

The  Madre  system  also  employs  a  real  time  analysis  system  which  was  in  operation 
during  the  test.  Since  it  would  not  substantially  add  to  the  results  obtained,  it 
will  not  be  presented  here. 

Figures  1  and  2  are  the  complete  record  of  the  doppler  versus  time  information 
that  was  obtained  during  the  test.  $0  cps  was  the  repetition  rate.  The  thick 
black  line  between  90  cps  and  180  cps  indicates  the  doppler  record  calculated 
from  the  AMR  post-flight  data  and  referred  to  the  Madre  site.  The  corresponding 
line  between  0  and  $0  cps  is  the  doppler  record  made  at  the  Madre  site  during  the 
test. 


Two  points  should  be  made.  First,  whenever  the  target  has  a  doppler  correspond¬ 
ing  to  the  repetition  rate  frequency  or  one  of  its  harmonics,  it  disappears  into 
the  rejection  notch.  Secondly,  the  regular  fading  out  of  the  target  in  between  the 
repetition  rate  notches  is  due  to  the  presence  of  the  target  into  one  of  the 
antenna  pattern  nulls.  Referring  to  Fig.  1,  the  missile  was  first  detected  at 
To+139  secs  when  the  booster  cutoff  was  observed.  This  is  the  usual  pattern 
observed  for  a  Thor  missile  cutoff.  The  track  of  the  vernier  engine  can  be 
faintly  seen  disappearing  into  a  rejection  notch.  During  the  times  of  the  vernier 
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cutoff  and  balloon  ejection,  the  target  was  in  this  notch,  so  neither  of  these 
events  were  observed.  These  notches  have  depths  to  80  db. 

At  about  To+170  secs,  the  target  emerges  from  the  notch  and  is  observed 
continuously,  except  for  fading  until  To+3^9  secs  where  it  is  very  weak.  Post¬ 
flight  data  give  the  height  at  this  time  at  915  km.  The  system  calibration 
signal  is  present  from  To+160  to  To+280  at  about  30  cps. 

The  system  was  shut  down  at  To+350  secs  so  that  the  antenna  could  be  moved 
to  l6o°  azimuth. 

Figure  2  is  the  doppler  versus  time  record  of  the  return  of  the  target 
toward  earth.  It  was  first  detected  at  To+1217  secs  and  was  observed  continuously 
except  for  fading  until  To+lk20  secs.  During  this  time,  two  targets  are  always 
present,  and  occasionally  a  third  target  appears.  Preflight  data  places  the 
balloon  and  booster  trajectories  fairly  close  in  time  and  range  as  observed  from 
the  Madre  site.  At  present  it  is  not  known  whether  the  post-flight  data  obtained 
from  AMR  represents  the  booster  or  the  balloon  trajectories.  From  the  data  it 
cannot  be  ascertained  whether  the  targets  observed  by  Madre  represent  pieces  of 
the  balloon  or  the  balloon  plus  the  booster.  It  is  felt,  however,  that  the  Madre 
data  must  represent  pieces  of  the  balloon  since  the  booster  is  a  relatively  small 
target  and  cannot  be  expected  to  be  detected  with  the  energy  levels  which  exist 
in  the  higher  angles  of  the  antenna  pattern. 

At  To+1377  secs  a  capsule  was  ejected  from  the  booster  to  be  recovered. 

This  event  was  not  observed  possibly  because  the  target  was  in  a  rejection 
notch  at  the  time  or  perhaps  because  the  event  did  not  produce  a  large  enough 
signal. 

Between  To+l400  and  To+lU20  secs  the  targets  are  seen  to  decelerate  and 
oscillate  a  little.  This  peculiar  pattern  of  behavior  has  been  observed  previously 
on  the  Madre  radar  in  connection  with  the  reentry  of  large  unsymmetrical  bodies 
traveling  at  velocities  close  to  those  of  the  balloon  pieces  or  the  booster. 

The  system  calibration  signal  is  present  from  T0+138O  to  To+l440  at  about 
20  cps. 

Figure  3  is  a  representation  of  the  target  geometry  with  respect  to  the 
Madre  radar  site.  The  times  and  heights  are  taken  from  the  postflight  data  from 
AMR.  The  solid  black  lines  in  the  trajectory  represent  the  times  when  the  target 
was  being  observed  by  Madre.  The  spaces  in  between  represent  the  times  when  the 
target  faded  or  went  into  a  rejection  notch.  The  slant  range,  as  measured  by 
Madre,  corresponds  to  the  ranges  shown  within  the  range  resolution  capability 
permitted  by  the  700  p.sec  pulse  width. 

Superimposed  upon  this  geometry  is  the  vertical  antenna  pattern  as  measured 
on  a  scaled  down  model  at  900  mc/sec.  This  would  correspond  to  27  mc/sec  for 
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the  full  size  antenna.  It  can  "be  seen  that  the  target  data  fit  the  geometry  of 
the  simulated  pattern  very  well. 

There  are  three  things  to  be  noted  here: 

First,  postflight  data  from  AMR  do  not  include  the  time  from  To+1217  secs  to 
To+126o  secs,  so  a  dotted  line  has  been  placed  in  this  region  to  indicate  that 
the  target  was  detected  by  Madre  at  that  slant  range  but  that  its  position  was 
not  given. 

The  second  point  to  be  noted  is  in  the  segnent  from  To+lUOO  secs  to 
To+lU20  secs.  It  is  shown  as  a  black  line  because  AMR  gave  this  position  in 
the  postflight  data.  However,  since  the  Madre  data  shows  definite  deceleration 
of  the  targets  prior  to  To+1^20  secs,  it  is  very  doubtful  if  the  AMR  radar  and 
Madre  radar  were  tracking  the  same  targets.  The  Madre-detected  targets  most 
probably  were  not  as  low  as  Fig.  3  indicates  when  they  faded  out  for  the  last  time. 

The  third  point  to  be  noted  is  unquestionably  connected  with  the  second 
point.  In  the  segment  from  To+1320  secs  to  To+1330  secs  on  Fig.  3 1  it  can  be  seen 
that  the  target  suddenly  jumps  in  range.  Since  this  plot  was  made  from  the 
position  data  given  by  AMR,  the  only  conclusion  is  that  the  AMR  radar  suddenly 
locked  onto  a  new  target.  By  sighting  along  the  return  trajectory  it  can  be  seen 
that  the  target  acts  normally  until  To+1320  secs.  Then  it  jumps  in  range  with 
respect  to  the  Madre  site  and  acts  normally  during  the  rest  of  the  time,  but  at 
the  new  range.  There  is  no  known  force  on  the  balloon  that  could  cause  this 
and  furthermore  the  Madre  range  data,  which  is  not  shown  here,  shows  nothing 
unusual  happening  at  this  time.  This  gives  some  support  to  the  second  point 
previously  mentioned. 

A  preliminary  analysis  of  the  amplitude  data  indicates  that  the  power 
envelope,  as  indicated  in  Fig.  3#  roughly  follows  the  scale  model  measurements, 
but  that  there  may  be  more  energy  in  the  higher  angle  lobes  of  the  antenna  than 
is  indicated.  This  study  is  not  yet  complete. 
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Fig.  la  -  Vibragram  record  of  the  doppler  frequency  versus  time  after  launch  of  Test  6210  dur¬ 
ing  ascent.  The  pulse  repetition  rate  was  90  cps.  The  blank  at  90  cps  is  the  result  of  the  rejec¬ 
tion  filters.  The  60  cps  signal  throughout  is  due  to  the  equipment. 
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Fig.  lb  -  Continuation  of  Fig.  la 
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of  Test  6210  during  descent 
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Fig.  2b  -  Continuation  of  Fig.  2a 
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Fig.  3  -  Vertical  pattern  of  the  Madre  rotatable  antenna  at  27  mcs  as  extrapo¬ 
lated  from  scale  model  measurements  at  900  me  is  superimposed  on  the  test 
geometry.  Launch  site  is  approximately  1200  km  from  the  Madre  site. 


DISTRIBUTION  LIST 


Director,  Advanced  Research  Projects  Agency, 

4  Washington  25,  D.  C. 

Director,  Weapons  System  and  Evaluation  Group, 

Room  1E880,  The  Pentagon,  Washington  25,  D.  C. 

2  Attn:  Mrs.  Sjogven 

National  Bureau  of  Standards, 

U.  S.  Department  of  Commerce,  Washington  25,  D.  C. 
1  Attn:  Mr.  L.  E.  Tveten 

Director,  National  Security  Agency, 

1  Washington  25,  D.  C. 

Commanding  Officer,  U.  S.  Naval  Ordnance  Test  Unit, 
Patrick  Air  Force  Base,  Florida 
1  Attn:  CDR  A.  L.  Jacobson 

Director,  U.  S.  Naval  Electronics  Laboratory, 

1  San  Diego  52,  California 

Chief  of  Naval  Research,  Department  of  the  Navy, 
Washington  25,  D.  C. 

1  Attn:  Code  427 

1  Attn:  Code  463 

1  Attn:  Code  4l8 

Chief  of  Naval  Operations,  Department  of  the  Navy, 


4 

Washington  25,  D.  C. 
Attn:  Op-92 

1 

Attn: 

0p-30 

l 

Attn: 

Op-70 

1 

Attn: 

Op-71 

1 

Attn: 

0p-07T 

l 

Attn: 

0p-032G 

1 

Attn: 

Op-73 

Chief,  Bureau  of  Ships, 

1  Department  of  the  Navy,  Washington  25,  D.  C. 

Director,  Special  Projects  Division, 

1  Department  of  the  Navy,  Washington  25,  D.  C. 

Director  of  Defense  Research  and  Engineering, 

Department  of  Defense,  Washington  25,  D.  C. 

2  Attn:  Air  Defense 

Commanding  Officer,  U.  S.  Naval  Air  Test  Center, 

Patuxent  River  Naval  Air  Station,  Patuxent  River,  Maryland 
1  Attn:  Mr.  D.  Decker 


11 


1 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Commanding  Officer,  U.  S.  Naval  Ordnance  Laboratory, 

Corona,  California 
Attn:  Mr.  V.  Hildebrand 

Commander,  Naval  Missile  Center, 

Point  Mugu,  California 

Attn:  Technical  Library,  Code  N03022 

Commanding  Officer,  U.S.  Army  Signal  Radio  Propagation  Agency, 
Fort  Monmouth,  New  Jersey 
Attn:  SIGRP-A 

Commander,  Army  Rocket  and  Guided  Missile  Agency, 

Huntsville,  Alabama 

Commanding  General,  Picatinny  Arsenal, 

Technical  Research  Section  AAWL, 

Diver,  New  Jersey 
Attn:  Dr.  Davis 

Office,  Director  of  Defense,  Research  and  Engineering, 

Office  of  Electronics,  Room  301033,  The  Pentagon 
Attn:  Mr.  J.  J.  Donovan 

Commanding  Officer,  U.S.  Army  Signal  Electronic  Research  Unit, 
P.  0.  Box  205,  Mountain  View,  California 

Office,  Chief  of  Ordnance,  Department  of  the  Army, 

Washington  25,  D.  C. 

Attn:  ORETX  -  Dr.  C.  M.  Hudson 

Headquarters,  U.  S.  Air  Force, 

Office  Asst.  Chief  of  Staff,  Washington  25,  D.  C. 

Attn:  Major  A.  T.  Miller 

Headquarters,  Air  Force  Cambridge  Research  Laboratories, 
Laurence  G.  Hanscom  Field,  Bedford,  Massachusetts 
Attn:  CRRK  -  Dr.  Philip  Newman 
Attn:  CRRI  -  Mr.  William  F.  Ring 

Commander,  Rome  Air  Development  Center, 

Griffiss  Air  Force  Base,  New  York 
Attn:  RALTT  -  Mr.  F.  Bradley 
Attn:  RCLTS  -  Mr.  T.  Maggio 

Commander,  Air  Technical  Intelligence  Center, 

U.  S.  Air  Force,  Wright-Patterson  AFB,  Ohio 
Attn:  Dr.  P.  J.  Overbo 
Attn:  Mr.  Goff 


12 


1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


Headquarters,  U.  S.  Air  Force,  Dept,  of  the  Air  Force, 

Office  for  Atomic  Energy  DCS/O,  Washington  25,  D.  C. 

Headquarters,  U.  S.  Air  Force,  Washington  25,  D.  C. 

Attn:  AFDRD-GW 

Commander,  Air  Force  Office  of  Scientific  Research, 

Washington  25,  D.  C. 

Attn:  Code  SHY 

Headquarters,  Offutt  Air  Force  Base,  Nebraska 
(Strategic  Air  Command) 

Commander,  Air  Force  Ballistic  Missile  Division, 

Air  Force  Unit  Post  Office 
Los  Angeles  45,  California 

Headquarters,  North  American  Air  Defense  Command, 

Ent  Air  Force  Base,  Colorado  Springs,  Colorado 
Attn:  NELC  (Advanced  Projects  Group) 

Electto-Pbysics  Laboratories,  ACF  Electronics  Division, 

3355  -  52nd  Avenue,  Hyattsville,  Maryland 
Attn:  Mr.  W.  T.  Whelan 

Stanford  Electronics  Laboratory,  Stanford  University, 

Stanford,  California 
Attn:  Dr.  0.  G.  Villard 

Raytheon  Mfg.  Co.,  Wayland  Laboratory, 

Waltham,  Massachusetts 
Attn:  Mr.  D.  A.  Hedlund 

General  Electric  Company,  Court  Street,  Syracuse,  New  York 
Attn:  Dr.  G.  H.  Millman 

Lockheed  Aircraft  Corp.,  California  Division, 

Burbank,  California 
Attn:  Mr.  R.  A.  Bailey 

Pilotless  Aircraft  Division,  Boeing  Airplane  Co., 

Seattle  24,  Washington 
Attn:  Mr.  F.  S.  Holman 

The  Martin  Company,  Baltimore  3/  Maryland 
Attn:  Dr.  D.  M.  Sukhia 

Radio  Corp.  of  America,  Aerospace  Coram.  and  Controls  Division, 
Burlington,  Massachusetts 
Attn:  Mr.  J.  Robinovitz 


13 


1 

1 

1 

1 

1 

1 

2 

1 

2 

1 

1 

1 

1 

1 

1 


Mass.  Institute  of  Technology,  Lincoln  Laboratories, 

Box  73,  Lexington  73,  Massachusetts 

Attn:  Dr.  J.  H.  Chisholm  (Radio  Propagation  Group) 

Attn:  Mr.  Melvin  Stone 

The  Pennsylvania  State  University,  University  Park,  Penna. 

Attn:  Mr.  H.  D.  Rix 

The  Rand  Corporation,  1700  Main  Street, 

Santa  Monica,  California 
Attn:  Dr.  Cullen  Crain 

Bendix  Systems  Division,  The  Bendix  Corporation, 

3300  Plymouth  Road,  Ann  Arbor,  Michigan 

Attn:  Mr.  C.  M.  Shaar  (Associate  Director  of  Engineering) 

Smyth  Research  Associates,  3555  Aero  Court, 

San  Diego  11,  California 
Attn:  Mr.  Steven  Weisbrod 

Commanding  Officer,  Scientific  Liaison  and  Advisory  Group, 

Room  IB657,  The  Pentagon,  Washington  25,  D.  C. 

Attn:  Mr.  A.  H.  Frost 

Convair  Division  of  General  Dynamics,  3165  Pacific  Coast  Highway, 
San  Diego  12,  California 
Attn:  Dr.  Bond 

Stanford  Research  Institute,  Menlo  Park,  California 
Attn:  Mr.  L.  T.  Dolphin,  Jr. 

Thompson  Ramo-Wooldridge,  Inc.,  Box  9053k  Airport  Station, 

Los  Angeles,  California 

Attn:  Technical  Information  Services 

Applied  Physics  Laboratories,  Johns  Hopkins  University, 

8621  Georgia  Avenue,  Silver  Spring,  Maryland 
Attn:  Mr.  G.  L.  Seielstad  (NavOrd  7386) 

Chief,  Army  Security  Agency,  Arlington  Hall  Station, 

Arlington  12,  Virginia 

Commander,  Air  Force  Systems  Command,  USAF,  ASD 
Wright -Patter son  Air  Force  Base,  Ohio 
Attn:  ASNDCE,  Mr.  Win.  A.  Dynes 

Airborne  Instruments  Laboratory,  Melville,  Long  Island,  New  York 
Attn:  Mr.  Scott  Hall 

Analytic  Services,  Inc.,  5202  Leesburg  Pike, 

Alexandria,  Virginia 
Attn:  Mr.  Ray  Timm 
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Headquarters,  U.  S.  Air  Force,  Washington  25,  D.  C. 

1  Attn:  LTCQL  R.  M.  Cosel  AFDRT 

Director,  National  Security  Agency, 

Fort  George  G.  Meade,  Maryland 
1  Attn:  C-3141 

Westinghouse  Electric  Corporation, 

Defense  Center-Baltimore,  Technical  Information  Center, 

1  P.  0.  Box  1693,  Baltimore,  Maryland 

Institute  of  Science  and  Technology,  The  University  of  Michigan, 
P.  0.  Box  6l8,  Ann  Arbor,  Michigan 
1  Attn:  BAMIRAC-ad 

Systems  Branch,  U.S.  Army  Scientific  Liaison  and  Advisory  Group, 
P.  0.  Box  7157  Apex  Station,  Washington  4,  D.  C. 

1  Attn:  Mr.  Richard  A.  Krueger 

Aero  Geo  Astro  Corporation,  P.  0.  Box  1082, 

1  Edsall  and  Lincolnia  Roads,  Alexandria,  Virginia 

Director,  DASA  Data  Center,  P.  0.  Drawer  QQ, 

1  Santa  Barbara,  California 
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